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Experimental Study of TBCC Engine Performance in
Low Speed Wind Tunnel
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Abstract：A three-power turbine-based combined cycle engine with multi-ducts was tested in a low speed
wind tunnel. The coupling characteristics of turbine engines and inlet are analyzed from the aspects of engine’s
performance，mass flow allocation and total pressure distribution at turbine entrance. The coupling characteristics
of three-dimensional inward turning combined inlet and turbine engine are analyzed：the three-dimensional in⁃
ternal turning inlet will bring the maximum total pressure loss of 10% to the turbine engine in low-speed
freestream，resulting in a maximum loss of 24% in thrust and a 26% increase in specific fuel consumption. The to⁃
tal pressure distribution at turbine entrance is uneven，and the static pressure decreases first and then increases
along the turbojet flow path of inlet. As the turbine rotating speed increase，the high-pressure zone at the turbine
entrance gradually moves to one side. In order to reduce the flow loss of the turbojet flow path，the three-dimen⁃
sional inward turning inlet need to match the working state of the turbine engine. It is suggested to install auxiliary
inlet valve or other drainage system and adjust the ramjet flow path dynamically.
Key words：TBCC （Turbine-based combined cycle）；Three dimensional inward turning combined inlet；
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统概念与技术 LAPCAT（Long-Term Advanced Propul⁃
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喷管等部件组成，包含两个涡轮通道、一个引射火箭





































力天平，天平测量范围：X向与 Y向 0~50kg，Z向 0~
100kg，测量精度 0.2%。
Fig. 2 Test model in the low speed wind tunnel
Fig. 4 Pressure measuring point on the inlet
Fig. 1 XTER model
Fig. 3 Test system
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Fig. 7 Exhaust gas temperature characteristic
Fig. 5 Thrust characteristic
Fig. 8 Average total pressure recovery coefficient of the
turbine inlet section vs Mach number
Fig. 6 Specific fuel consumption characteristic
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DC90分别为 0.32，0.2，0.3及 0.28。式中 DC90定义［19］为
DC 90 = pmean - p90° Sectorq f （2）











Fig. 9 Mass flow allocation of inlet vs ncor
Fig. 10 Mass flow allocation characteristic of inlet
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Fig. 11 Total pressure profile of the turbine inlet
Fig. 12 Static pressure along the inlet
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